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CLEANING EFFICIENCY IMPROVEMENT 
IN A HIGH DENSITY PLASMA PROCESS 
CHAMBER USING THERMALLY HOT GAS 

BACKGROUND OF THE INVENTION 

This invention relates generally to semiconductor produc 
tion processes, and more speci?cally to methods and appa 
ratus for cleaning plasma process systems. 

High density plasma chambers are used in a number of 
semiconductor processing steps including silicon-dioxide 
deposition processes and high energy etching processes. 
Whether used for deposition or etching, the sides of the 
plasma chamber eventually become coated With the material 
being deposited or etched. Subsequently, the material on the 
chamber sides may loosen from the sides and form particu 
lates that present a contamination concern for the semicon 
ductors being processed. As such, the high-density plasma 
chambers must be periodically cleaned. 

High density plasma chambers are frequently cleaned by 
introducing a cleaning gas, such as disassociated ?uorine, 
into the plasma chamber. The cleaning process may be 
augmented by striking a plasma in the plasma chamber 
during cleaning. HoWever, even When a plasma is used 
during cleaning, the cleaning ef?ciency for surfaces doWn 
stream of the plasma is signi?cantly less than for the 
surfaces in the vicinity of the plasma. As a result, longer 
cleaning cycles are required to fully clean the chamber 
surfaces. Therefore, a method of cleaning a plasma chamber 
that increases the cleaning ef?ciency for areas doWnstream 
of the plasma Zone is desirable for semiconductor processing 
systems. 

BRIEF SUMMARY OF THE INVENTION 

A method of cleaning a high density plasma system is 
disclosed, the method comprising the steps of providing a 
high density plasma system comprising a process chamber 
having a Wafer chuck disposed therein, a ?oW channel 
providing ?uid communication betWeen the process cham 
ber and a high vacuum pump such that the process chamber 
and the ?oW channel are connected to form a continuous 
inner surface, Wherein the ?oW channel comprises a valve 
disposed betWeen the process chamber and the high vacuum 
pump; introducing a hot gas into the system betWeen the 
Wafer and the valve such that the inner surface betWeen the 
Wafer and the valve is heated; and introducing a cleaning gas 
into the system such that deposits located on the heated inner 
surface are substantially removed. 

In accordance With one aspect of the invention, a method 
of cleaning a high density plasma system is disclosed. The 
method comprising the steps of: providing a high density 
plasma system comprising a process chamber having a 
Wafer chuck disposed therein, a ?oW channel providing ?uid 
communication betWeen the process chamber and a high 
vacuum pump such that the process chamber and the ?oW 
channel are connected to form a continuous inner surface, 
Wherein the ?oW channel comprises a valve disposed 
betWeen the process chamber and the high vacuum pump; 
introducing a hot gas into the system betWeen the Wafer and 
the valve such that the inner surface betWeen the Wafer and 
the valve is heated; and introducing a cleaning gas into the 
system such that deposits located on the heated inner surface 
are substantially removed, Wherein the valve is closed. 

In accordance With another aspect of the invention a 
method of cleaning a high density plasma system is 
disclosed, the method comprising the steps of: providing a 
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2 
high density plasma system comprising a process chamber 
having a Wafer chuck disposed therein, a ?oW channel 
providing ?uid communication betWeen the process cham 
ber and a high vacuum pump such that the process chamber 
and the ?oW channel are connected to form a continuous 
inner surface, the process chamber being disposed upstream 
of the high vacuum pump, Wherein the ?oW channel com 
prises a valve disposed betWeen the process chamber and the 
high vacuum pump; closing the valve such that ?uid com 
munication betWeen the process chamber and the high 
vacuum pump is interrupted; introducing a hot gas into the 
system betWeen the Wafer and the valve such that the inner 
surface betWeen the Wafer and the valve is heated; intro 
ducing a cleaning gas into the system such that deposits 
located on the heated inner surface are substantially 
removed; introducing a cleaning gas into the system doWn 
stream of the closed valve such that deposits located on the 
high vacuum pump are substantially removed. 

In accordance With yet another aspect of the invention a 
method of cleaning a high density plasma system is 
disclosed, the method comprising the steps of: providing a 
high density plasma system comprising a process chamber 
having a Wafer chuck disposed therein, a ?oW channel 
providing ?uid communication betWeen the process cham 
ber and a high vacuum pump such that the process chamber 
and the ?oW channel are connected to form a continuous 
inner surface, the process chamber being disposed upstream 
of the high vacuum pump, Wherein the ?oW channel com 
prises a valve disposed betWeen the process chamber and the 
high vacuum pump; setting the valve in an open position 
such that ?uid communication betWeen the process chamber 
and the high vacuum pump is permitted; introducing a hot 
gas into the system betWeen the Wafer and the valve such 
that the inner surface betWeen the Wafer and the valve is 
heated; and introducing a cleaning gas into the system such 
that deposits located on the heated inner surface are sub 
stantially removed and deposits located on the high vacuum 
pump are substantially removed. 

In yet another aspect of the invention a method of 
cleaning a high density plasma system is disclosed, the 
method comprising the steps of providing a high density 
plasma system comprising a process chamber having a 
Wafer chuck disposed therein, a ?oW channel providing ?uid 
communication betWeen the process chamber and a high 
vacuum pump such that the process chamber and the ?oW 
channel are connected to form a continuous inner surface, 
the process chamber being disposed upstream of the high 
vacuum pump, Wherein the ?oW channel comprises a gate 
valve disposed betWeen the process chamber and the high 
vacuum pump, Wherein the gate valve has a valve blade 
comprising at least one ori?ce having an electromechanical 
valve attached to the blade upstream of and positioned over 
the ori?ce, the electromechanical valve having an open 
position permitting ?uid communication through the ori?ce 
and a closed position preventing ?uid communication 
through the ori?ce; closing the gate valve such that the valve 
blade interrupts ?uid communication betWeen the process 
chamber and the high vacuum pump; introducing a hot gas 
into the system betWeen the Wafer and the gate valve such 
that the inner surface betWeen the Wafer and the gate valve 
is heated; introducing a cleaning gas into the system such 
that deposits located on the heated inner surface are sub 
stantially removed; positioning the electromechanical valve 
into an open position such that the cleaning gas is introduced 
into the system doWnstream of the closed gate valve such 
that deposits located on the high vacuum pump are substan 
tially removed. 
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An apparatus is disclosed for processing substrates com 
prising a process chamber having a Wafer chuck disposed 
therein; a high vacuum pump; a How channel providing ?uid 
communication betWeen the process chamber and the high 
vacuum pump such that the process chamber and the How 
channel are connected to form a continuous inner surface, 
the process chamber being disposed upstream of the high 
vacuum pump, Wherein the How channel comprises a valve 
disposed betWeen the process chamber and the high vacuum 
pump; a ?rst inlet betWeen the Wafer and the valve, the ?rst 
inlet connected to a source of a hot gas; and a second inlet 
connected to a source of a cleaning gas. 

An apparatus is disclosed for processing substrates, com 
prising a process chamber having a Wafer chuck disposed 
therein; a high vacuum pump; a How channel providing ?uid 
communication betWeen the process chamber and the high 
vacuum pump such that the process chamber and the How 
channel are connected to form a continuous inner surface, 
the process chamber being disposed upstream of the high 
vacuum pump, Wherein the How channel comprises a valve 
disposed betWeen the process chamber and the high vacuum 
pump; a ?rst inlet betWeen the Wafer and the valve, the ?rst 
inlet connected to a source of a hot gas; a second inlet 
connected to a source of a cleaning gas; and a third inlet 
doWnstream of the valve, the third inlet connected to a 
source of a cleaning gas. 

An apparatus is disclosed for processing substrates, com 
prising a process chamber having a Wafer chuck disposed 
therein; a high vacuum pump; a How channel providing ?uid 
communication betWeen the process chamber and the high 
vacuum pump such that the process chamber and the How 
channel are connected to form a continuous inner surface, 
the process chamber being disposed upstream of the high 
vacuum pump, a gate valve disposed in the How channel 
betWeen the process chamber and the high vacuum pump 
Wherein the gate valve has a valve blade comprising at least 
one ori?ce having an electromechanical valve movably 
attached to the blade upstream of and positioned over the 
ori?ce, the electromechanical valve having an open position 
permitting ?uid communication through the ori?ce and a 
closed position preventing ?uid communication through the 
ori?ce, a ?rst inlet betWeen the Wafer and the gate valve, the 
inlet connected to a source of a hot gas; and a second inlet 
connected to a source of a cleaning gas. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Preferred embodiments of the invention are described 
beloW With reference to the folloWing accompanying 
draWings, Which are for illustrative purposes only. Through 
out the folloWing vieWs, reference numerals Will be used in 
the draWings, and the same reference numerals Will be used 
throughout the several vieWs and in the description to 
indicate same or like parts. 

FIG. 1 is a schematic vieW of a plasma process system. 

FIG. 2 is a top vieW of a modi?ed gate valve blade. 

FIG. 3 is a side cross sectional vieW of the modi?ed gate 
valve blade of FIG. 2. 

FIGS. 4 A and B is a side cross sectional vieW of a 
different embodiment of the modi?ed gate valve blade of 
FIG. 2. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The terms “Wafer” or “substrate” used in the folloWing 
description include any semiconductor-based structure hav 
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4 
ing a silicon surface. Wafer and substrate are to be under 
stood as including silicon-on-insulator (SOI) or silicon-on 
sapphire (SOS) technology, doped and undoped 
semiconductors, epitaXial layers of silicon supported by a 
base semiconductor foundation, and other semiconductor 
structures. Furthermore, When references made to a Wafer or 
substrate in the folloWing description, previous process steps 
may have been used to form regions or junctions in the base 
semiconductor structure or foundation. 

In the folloWing detailed description, references made to 
the accompanying draWings Which form a part hereof, and 
in Which is shoWn by Way of illustration speci?c embodi 
ments in Which the invention may be practiced. These 
embodiments are described in sufficient detail to enable 
those skilled in the art to practice the invention, and it is to 
be understood that other embodiments may be utiliZed and 
that structural or electrical changes may be made Without 
departing from the spirit and scope of the present invention. 

FIG. 1 shoWs a schematic vieW of a plasma process 
system such as commonly used in the semiconductor indus 
try. Plasma system 1 comprises a process chamber 3 having 
interior Walls 5. Process chamber 3 encloses a Wafer chuck 
7. A “Wafer chuc ” is used herein to denote any mounting 
structure suitable for holding a Wafer during processing. 
Exhaust port 9 connects process chamber 3 With a vacuum 
stack. The vacuum stack comprises a high vacuum pump 13 
Which is typically either a cryopump or a turbomolecular 
pump. As used herein, a “high vacuum pump” is a pump that 
can generate a high vacuum, i.e., very loW pressures. The 
high vacuum pump 13 may be isolated from eXhaust port 9 
by means of valve 11 Which is typically a gate valve. 
Foreline 15 connects high vacuum pump 13 With roughing 
line 19. Valve 17 on foreline 15 is used to isolate the foreline. 
Roughing line 19 provides communication from the plasma 
system 1 to roughing pump 23. Roughing line 19 may be 
isolated by means of valve 21. 
As shoWn in FIG. 1, the system comprises a How channel 

comprising eXhaust port 9 and typically including the loWer 
sections of chamber 3, the foreline 15, the valve 11 and 
roughing line 19. 

During operation of a system as shoWn in FIG. 1, a plasma 
is imposed in the region immediately above (upstream) of 
the Wafer chuck 7. This plasma can enhance either etching 
or deposition processes. In either case, material deposits on 
inner surfaces 5 of chamber 3 eXhaust port 9 and, potentially, 
further doWnstream as in roughing line 19, gate valve 11, 
and high vacuum pump 13. 
A typical prior art cleaning process introduces a cleaning 

gas into chamber 3 at a location upstream of or approxi 
mately equal to the location of Wafer chuck 7. Optionally, a 
plasma may be struck in the region above Wafer chuck 7 to 
enhance the cleaning process. Unfortunately, such a cleaning 
method is not ef?cient for the inner surfaces 5 of chamber 3 
doWnstream of Wafer chuck 7 or for the inner surfaces of the 
plasma system 1 doWnstream of chamber 3, e.g., exhaust 
port 9, roughing line 19, gate valve 11, and high vacuum 
pump 13. 

In one preferred embodiment, the method of the invention 
comprises the folloWing steps: introducing a cleaning gas 25 
into a plasma process system 1, Wherein the process system 
comprises a process chamber 3 having a Wafer chuck 7, 
inner surfaces 5, and an eXhaust port 9 doWnstream of the 
Wafer chuck 7, and (ii) a vacuum stack 5 doWnstream of the 
eXhaust port 9, Wherein the inner surfaces 5 of the chamber 
are at least partially covered With a build-up of material; 
introducing a hot gas 27 into the plasma process system 1 at 
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a point 29A and/or 29B downstream of the Wafer chuck 7 
and upstream of the gate valve 11, such that the inner 
surfaces 5 of the process chamber 3 and exhaust port 9, and 
the deposits thereon, are heated to a higher temperature; 
allowing the cleaning gas 25 to react With the heated 
deposits to substantially remove the deposits from the inner 
surfaces 5 of the process chamber 3 and the eXhaust port 9; 
and optionally; imposing a plasma Within the process cham 
ber at a point upstream of, or at, the Wafer chuck 7. 

The hot gas is typically an inert gas such as argon, neon, 
helium or Xenon. Other gases such as oXygen or nitrogen 
?uoride may be used. The hot gas is typically heated to a 
temperature at least 150° C., more preferably at least 
150°—400° C. and most preferably at least 150°—600° C. The 
hot gas is introduced into the plasma process system 1 at a 
rate of about 10—5000 sccm. This alloWs the inner surfaces 
5 of the process chamber and eXhaust port 9 to reach a 
temperature of 150°—400° C. The hot gas may be introduced 
at any point doWnstream of the Wafer chuck 7 and upstream 
of the gate valve 11. Typical locations are point 29A located 
Within chamber 3 and point 29B located in the eXhaust port 
9. Multiple locations for the introduction of the hot gas are 
envisioned Within the scope of this invention. The amount of 
the How of the gas at each of the multiple locations may be 
tailored to match the amount of deposition at those locations 
so as to clean the surface ef?ciently. 

In one preferred embodiment of this method, the hot gas 
and the cleaning gas Would be introduced into the chamber 
3 With the gate valve 11 closed and roughing valve 21 open. 
In this embodiment, roughing pump 23 maintains the 
desired pressure for cleaning, Which is typically about 3 torr. 

In another embodiment of this invention, the roughing 
valve 21 is closed and gate valve 11 is open. This embodi 
ment alloWs the high vacuum pump 13 to be cleaned While 
maintaining the desired pressure Within the process system 
1. Care must be exercised When using this option in order to 
avoid damaging the high vacuum pump by operation at the 
higher pressure conditions associated With cleaning, e.g., 
about 3 torr. 

In order to provide precise control of the eXposure of the 
high vacuum pump to the cleaning gas and hot gas, one 
embodiment provides for a modi?ed gate valve blade. As 
shoWn in FIG. 2, the modi?ed gate valve blade 50 has at 
least one ori?ce 52 therethrough, preferably an array of 
ori?ces as shoWn in FIG. 2. Each ori?ce is covered by an 
electromechanical valve. In one embodiment, shoWn in FIG. 
3, the electromechanical valve is a pieZoelectric transducer 
54. The electromechanical valves operate as check valves 
that are normally closed When the chamber 3 pressure is 
above the pressure beloW the closed gate valve 11 as shoWn 
in FIG. 3. As shoWn in FIG. 3A the pieZoelectric transducer 
54 seats against gate valve blade 50 and is located on the 
high pressure (upstream) side of gate valve blade 50. When 
the pieZoelectric transducer is activated as shoWn in FIG. 
3B, the transducer 54 moves aWay from gate valve blade 50 
to create a gap 56 providing access from the high pressure 
side of gate valve 50 through ori?ce 52 to the loW pressure 
side of gate valve 50. Ori?ce 52 and gap 56 may be siZed 
appropriately to permit only a very limited eXchange of gas 
from the high pressure side to the loW pressure side. Also, 
only a feW of the ori?ces may be opened at a given time 
during the cleaning process to optimiZe the cleaning process. 
The location of the ori?ces Which are open may be varied 
during different steps in the cleaning process. 
As shoWn in FIG. 4, another embodiment of this invention 

uses a bimetallic valve 60 to cover ori?ce 52. Again, as 
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6 
shoWn in FIG. 4A, the bimetallic valve 60 is located on the 
upstream side of gate valve blade 50 and, When 
nonactivated, seats against gate valve blade 50 to cover 
ori?ce 52. Bimetallic valve 60 comprises a layer of a ?rst 
metal 62 superimposed over a layer of a second metal 64. 
When bimetallic valve 60 is activated, one end moves aWay 
from gate valve blade 50 to create gap 66 providing access 
to ori?ce 52 as shoWn in FIG. 4B. Again, ori?ce 52 and gap 
66 may be siZed to permit only limited transfer of gas from 
the high pressure side to the loW pressure side. 

During cleaning, the electromechanical valves covering 
these ori?ces 52 could be opened and closed as seen ?t to 
alloW atomic ?uorine to enter the loW vacuum pump region. 
This could be used to inhibit oXide buildup in the loW 
vacuum pump region. 

Returning noW to FIG. 1, another embodiment of the 
invention delivers cleaning gas, and optionally hot gas, into 
the region of plasma process system 1 doWnstream from 
gate valve 11. In this embodiment, a relatively loW How of 
the associated (atomic) ?uorine is delivered either steadily 
or intermittently in the region directly beloW the gate valve 
11 and above the protective screen 33. This How of disso 
ciated ?uorine can be delivered either before processing, 
during processing, or after processing, or any combination 
of the above. The How must be high enough to effect a 
cleaning process yet loW enough that the input pressure to 
the loW vacuum pump is Within normal operating range. 
Optionally, hot gases may be miXed With the atomic ?uorine 
prior to introduction into plasma process system 1. The 
atomic ?uorine itself may also be preheated after microWave 
or RF dissociation. 

In compliance With the statute, the invention has been 
described in language more or less speci?c as to structural 
and methodical features. It is to be understood, hoWever, that 
the invention is not limited to the speci?c features shoWn 
and described, since the means herein disclosed comprise 
preferred forms of putting the invention into effect. The 
invention is, therefore, claimed in any of its forms or 
modi?cations Within the proper scope of the appended 
claims appropriately interpreted in accordance With the 
doctrine of equivalents. 
What is claimed is: 
1. Amethod of cleaning a high density plasma system, the 

method comprising the steps of: 
providing a high density plasma system comprising a 

process chamber having a Wafer chuck disposed 
therein, a How channel providing ?uid communication 
betWeen the process chamber and a high vacuum pump 
such that the process chamber and the How channel are 
connected to form a continuous inner surface, Wherein 
the How channel comprises a valve disposed betWeen 
the process chamber and the high vacuum pump; 

introducing a hot gas into the system betWeen the Wafer 
chuck and the valve such that the inner surface betWeen 
the Wafer chuck and the valve is heated; and 

introducing a cleaning gas into the system such that 
deposits located on the heated inner surface are sub 
stantially removed. 

2. The method of claim 1 Wherein the valve is a gate 
valve. 

3. The method of claim 1 Wherein the hot gas is an inert 
gas. 

4. The method of claim 1 Wherein the hot gas has a 
temperature of betWeen 150° C. and 400° C. 

5. The method of claim 1 Wherein the inner surface is 
heated to a temperature of at least 150° C. 
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6. The method of claim 1 wherein the cleaning gas is a 
disassociated ?uorine containing gas. 

7. The method of claim 1 conducted at a pressure of about 
3 torr. 

8. Amethod of cleaning a high density plasma system, the 
method comprising the steps of: 

providing a high density plasma system comprising a 
process chamber having a Wafer chuck disposed 
therein, a ?oW channel providing ?uid communication 
betWeen the process chamber and a high vacuum pump 
such that the process chamber and the ?oW channel are 
connected to form a continuous inner surface, Wherein 
the ?oW channel comprises a valve disposed betWeen 
the process chamber and the high vacuum pump; 

introducing a hot gas into the system betWeen the Wafer 
chuck and the valve such that the inner surface betWeen 
the Wafer chuck and the valve is heated; and 

introducing a cleaning gas into the system such that 
deposits located on the heated inner surface are sub 
stantially removed, Wherein the valve is closed. 

9. The method of claim 8 Wherein the valve is a gate 
valve. 

10. The method of claim 8 Wherein the hot gas is an inert 
gas. 

11. The method of claim 8 Wherein the hot gas has a 
temperature of betWeen 150° C. and 400° C. 

12. The method of claim 8 Wherein the inner surface is 
heated to a temperature of at least 150° C. 

13. The method of claim 8 Wherein the cleaning gas is a 
disassociated ?uorine containing gas. 

14. The method of claim 8 conducted at a pressure of 
about 3 torr. 

15. A method of cleaning a high density plasma system, 
the method comprising the steps of: 

providing a high density plasma system comprising a 
process chamber having a Wafer chuck disposed 
therein, a ?oW channel providing ?uid communication 
betWeen the process chamber and a high vacuum pump 
such that the process chamber and the ?oW channel are 
connected to form a continuous inner surface, the 
process chamber being disposed upstream of the high 
vacuum pump, Wherein the ?oW channel comprises a 
valve disposed betWeen the process chamber and the 
high vacuum pump; 

closing the valve such that ?uid communication betWeen 
the process chamber and the high vacuum pump is 
interrupted; 

introducing a hot gas into the system betWeen the Wafer 
chuck and the valve such that the inner surface betWeen 
the Wafer chuck and the valve is heated; 

introducing a cleaning gas into the system such that 
deposits located on the heated inner surface are sub 
stantially removed; 

introducing a cleaning gas into the system doWnstream of 
the closed valve such that deposits located on the high 
vacuum pump are substantially removed. 

16. The method of claim 15 Wherein the valve is a gate 
valve. 

17. The method of claim 15 Wherein the hot gas is an inert 
gas. 

18. The method of claim 15 Wherein the hot gas has a 
temperature of betWeen 150° C. and 400° C. 

19. The method of claim 15 Wherein the inner surface is 
heated to a temperature of at least 150° C. 

20. The method of claim 15 Wherein the cleaning gas is a 
disassociated ?uorine containing gas. 
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21. The method of claim 15 conducted at a pressure of 

about 3 torr. 
22. The method of claim 15 Wherein the cleaning gas is 

introduced into the system doWnstream of the closed valve 
While the high density plasma system is in operation. 

23. A method of cleaning a high density plasma system, 
the method comprising the steps of: 

providing a high density plasma system comprising a 
process chamber having a Wafer chuck disposed 
therein, a ?oW channel providing ?uid communication 
betWeen the process chamber and a high vacuum pump 
such that the process chamber and the ?oW channel are 
connected to form a continuous inner surface, the 
process chamber being disposed upstream of the high 
vacuum pump, Wherein the ?oW channel comprises a 
valve disposed betWeen the process chamber and the 
high vacuum pump; 

setting the valve in an open position such that ?uid 
communication betWeen the process chamber and the 
high vacuum pump is permitted; 

introducing a hot gas into the system betWeen the Wafer 
chuck and the valve such that the inner surface betWeen 
the Wafer chuck and the valve is heated; and 

introducing a cleaning gas into the system such that 
deposits located on the heated inner surface are sub 
stantially removed and deposits located on the high 
vacuum pump are substantially removed. 

24. The method of claim 23 Wherein the valve is a gate 
valve. 

25. The method of claim 23 Wherein the hot gas is an inert 
gas. 

26. The method of claim 23 Wherein the hot gas has a 
temperature of betWeen 150° C. and 400° C. 

27. The method of claim 23 Wherein the inner surface is 
heated to a temperature of at least 150° C. 

28. The method of claim 23 Wherein the cleaning gas is a 
disassociated ?uorine containing gas. 

29. The method of claim 23 conducted at a pressure of 
about 3 torr. 

30. A method of cleaning a high density plasma system, 
the method comprising the steps of: 

providing a high density plasma system comprising a 
process chamber having a Wafer chuck disposed 
therein, a ?oW channel providing ?uid communication 
betWeen the process chamber and a high vacuum pump 
such that the process chamber and the ?oW channel are 
connected to form a continuous inner surface, the 
process chamber being disposed upstream of the high 
vacuum pump, Wherein the ?oW channel comprises a 
gate valve disposed betWeen the process chamber and 
the high vacuum pump, Wherein the gate valve has a 
valve blade comprising at least one ori?ce having a 
cover movably attached to the blade upstream of and 
positioned over the ori?ce, the cover having an open 
position permitting ?uid communication through the 
ori?ce and a closed position preventing ?uid commu 
nication through the ori?ce; 

closing the valve such that the valve blade interrupts ?uid 
communication betWeen the process chamber and the 
high vacuum pump; 

introducing a hot gas into the system betWeen the Wafer 
chuck and the valve such that the inner surface betWeen 
the Wafer chuck and the valve is heated; 

introducing a cleaning gas into the system such that 
deposits located on the heated inner surface are sub 
stantially removed; 
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positioning the cover into an open position such that the 
cleaning gas is introduced into the system downstream 
of the closed valve such that deposits located on the 
high vacuum pump are substantially removed. 

31. The method of claim 30 Wherein the valve is a gate 
valve. 

32. The method of claim 30 Wherein the hot gas is an inert 
gas. 

33. The method of claim 30 Wherein the hot gas has a 
temperature of betWeen 150° C. and 400° C. 

34. The method of claim 30 Wherein the inner surface is 
heated to a temperature of at least 150° C. 

35. The method of claim 30 Wherein the cleaning gas is a 
disassociated ?uorine containing gas. 

36. The method of claim 30 conducted at a pressure of 
about 3 torr. 

37. The method of claim 30 Wherein the gate valve 
comprises multiple ori?ces having electromechanical 
valves. 

38. The method of claim 30 Wherein the electromechani 
cal valve is a pieZoelectric valve. 

39. The method of claim 30 Wherein the electromechani 
cal valve is a bimetallic valve. 

40. An apparatus for processing substrates, comprising: 
a process chamber having a Wafer chuck disposed therein; 

a high vacuum pump; 

a How channel providing ?uid communication betWeen 
the process chamber and the high vacuum pump such 
that the process chamber and the How channel are 
connected to form a continuous inner surface, the 
process chamber being disposed upstream of the high 
vacuum pump, Wherein the How channel comprises a 
valve disposed betWeen the process chamber and the 
high vacuum pump; 

a ?rst inlet betWeen the Wafer chuck and the valve, the 
?rst inlet connected to a source of a hot gas; and 

an second inlet connected to a source of a cleaning gas. 
41. The apparatus of claim 40 Wherein the valve is a gate 

valve. 
42. The apparatus of claim 40 Wherein the hot gas is an 

inert gas. 
43. The apparatus of claim 40 Wherein the hot gas has a 

temperature of betWeen 150° C. and 400° C. 
44. The apparatus of claim 40 Wherein the inner surface 

is heated to a temperature of at least 150° C. 
45. The apparatus of claim 40 Wherein the cleaning gas is 

a disassociated ?uorine containing gas. 
46. The apparatus of claim 40 conducted at a pressure of 

about 3 torr. 
47. An apparatus for processing substrates, comprising: 
a process chamber having a Wafer chuck disposed therein; 

a high vacuum pump; 

a How channel providing ?uid communication betWeen 
the process chamber and the high vacuum pump such 
that the process chamber and the How channel are 
connected to form a continuous inner surface, the 
process chamber being disposed upstream of the high 
vacuum pump, Wherein the How channel comprises a 
valve disposed betWeen the process chamber and the 
high vacuum pump; 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

10 
a ?rst inlet betWeen the Wafer chuck and the valve, the 

?rst inlet connected to a source of a hot gas; 

a second inlet connected to a source of a cleaning gas; and 

a third inlet doWnstream of the valve, the third inlet 
connected to a source of a cleaning gas. 

48. The apparatus of claim 47 Wherein the valve is a gate 
valve. 

49. The apparatus of claim 47 Wherein the hot gas is an 
inert gas. 

50. The apparatus of claim 47 Wherein the hot gas has a 
temperature of betWeen 150° C. and 400° C. 

51. The apparatus of claim 47 Wherein the inner surface 
is heated to a temperature of at least 150° C. 

52. The apparatus of claim 47 Wherein the cleaning gas is 
a disassociated ?uorine containing gas. 

53. The apparatus of claim 47 conducted at a pressure of 
about 3 torr. 

54. The apparatus of claim 47 Wherein the cleaning gas is 
introduced into the system doWnstream of the closed valve 
While the high density plasma system is in operation. 

55. An apparatus for processing substrates, comprising: 
a process chamber having a Wafer chuck disposed therein; 
a high vacuum pump; 

a How channel providing ?uid communication betWeen 
the process chamber and the high vacuum pump such 
that the process chamber and the How channel are 
connected to form a continuous inner surface, the 
process chamber being disposed upstream of the high 
vacuum pump, 

a gate valve disposed in the How channel betWeen the 
process chamber and the high vacuum pump Wherein 
the gate valve has a valve blade comprising at least one 
ori?ce having a cover movably attached to the blade 
upstream of and positioned over the ori?ce, the cover 
having an open position permitting ?uid communica 
tion through the ori?ce and a closed position preventing 
?uid communication through the ori?ce, 

a ?rst inlet betWeen the Wafer chuck and the valve, the 
inlet connected to a source of a hot gas; and 

a second inlet connected to a source of a cleaning gas. 
56. The apparatus of claim 55 Wherein the valve is a gate 

valve. 
57. The apparatus of claim 55 Wherein the hot gas is an 

inert gas. 
58. The apparatus of claim 55 Wherein the hot gas has a 

temperature of betWeen 150° C. and 400° C. 
59. The apparatus of claim 55 Wherein the inner surface 

is heated to a temperature of at least 150° C. 
60. The apparatus of claim 55 Wherein the cleaning gas is 

a disassociated ?uorine containing gas. 
61. The apparatus of claim 55 conducted at a pressure of 

about 3 torr. 
62. The apparatus of claim 55 Wherein the gate valve 

comprises multiple ori?ces having electromechanical 
valves. 

63. The apparatus of claim 55 Wherein the electrome 
chanical valve is a pieZoelectric valve. 

64. The apparatus of claim 55 Wherein the electrome 
chanical valve is a bimetallic valve. 


